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DOSE-RESPONSE OF THE EFFECT OF IEC01 ON THE CELL
SURFACE EXPRESSION OF L-SELECTIN, CD43 AND CDA44
IN HUMAN NEUTROPHILS
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SUPEROXIDE ANION GENERATION IN MURINE
MACROPHASES UPON TREATMENT WITH ELP'S
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USE OF ETHERLYSOPHOSPHOLIPIDS AS
ANTIINFLAMMATORY AGENTS

This specification recites a number or prior art docu-
ments. The disclosure content of said documents 1s herewith
incorporated by reference.

The present invention relates to the use of etherlysophos-
pholipids (ELPs) for the preparation of a medicament for the
prevention or treatment of an mnflammatory disease without
causing or essentially without causing adverse gastrointes-
final side effects and/or without mhibition of phospholipase
A, and prostaglandin E,, as well as for preventing or treating,
ulcerative conditions of the gastrointestinal tract.

The inflammatory response 1s an essential mechanism of
defense of the organism against the attack of infectious
agents, and 1t 1s also implicated 1n the pathogenesis of many
acute and chronic diseases, including autoimmune disorders.
In spite of being needed to fight pathogens, the effects of an
inflammatory burst can be devastating. It 1s therefore often
necessary to restrict the symptomatology of iflammation
with the use of anti-inflammatory drugs.

Inflammation 1s a complex process normally triggered by
fissue 1njury that includes activation of a large array of
enzymes, the increase 1n vascular permeability and extrava-
sation of blood fluids, cell migration and release of chemical
mediators, all aiamed to both destroy and repair the injured
fissue.

Inflammation 1s commonly treated with so-called non-
steroid anti-inflammatory drugs (NSAIDs). Although
chemically diverse, all NSAIDs act by inhibiting cyclooxy-
genase (COX) activity, thus resulting in suppression of the
production of inflammatory prostaglandins (PG). Two
cyclooxygenase enzymes, named COX-1 and COX-2, have
been described, which catalyze the synthesis of prostaglan-
dins from arachidonic acid [ Xie et al., Proc. Natl. Acad. Sci.,
88,2692 (1991)]. COX-1 1s expressed in most tissues and 1s
responsible for the synthesis of. PGs needed to maintain gut
and kidney integrity, whereas COX-2 1s induced at sites of
fissue damage, where it leads to the synthesis of inflamma-
tory PGs and other inflammatory mediators [ Kargman et al.,
Gastroenterology, 111, 445 (1996)].

While protecting from inflammatory damage, all
NSAIDs tested so far have important gastrointestinal toxic
side effects, mostly due to the inhibition of the synthesis of
cytoprotective prostaglandins (mainly PGE,). Therefore,
anti-inflammatory NSAIDs that act selectively on COX-2,
and not on COX-1, have been cagerly searched for and
developed. However, COX-2 inhibitors turned out to inhibait
inflammation only at concentrations that also inhibited
COX-1, and hence provoke mucosal toxicity through sup-
pression of gastric PGE, synthesis |[Wallace et al.,
Gastroenterology, 115, 101 (1998)]. Indeed NSAIDs inhibit
ulcer healing by interfering with the synthesis of growth
factors 1nvolved i1n repair of the gastric mucosa. For
example, 1t has been shown that indomethacin, a potent
NSAID, inhibits the production of PGs and of Hepatocyte
Growth Factor (HGF), a mediator of epithelial growth and
anglogenesis at the site of ulcerative mucosal erosion
| Bamba et al., Biochem. Biophys. Res. Comm., 245, 567
(1998)].

Furthermore, the finding that gene-targeted, COX-2 defi-
cient mice are still able to mount a normal mmflammatory
response, but suffer from kidney dysfunction | Morham et at.,

Cell, 83, 473 (1995)] has additionally challenged the selec-
five inhibition of COX-2.

Finally, as a result of the inhibition of PG synthesis, the
accumulative 1ncrease 1n arachidonic acid enhances the
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production of leukotrienes by the lipooxygenase enzyme,
thus resulting in vasoconstriction, a life-threatening side

effect 1n 1ndividuals with asthmatic or circulatory compli-
cations [Fosslien E., Annals Clin. & Lab. Science, 28, 67

(1998)].

A further group of NSAIDs named etherlysophospholip-
ids (ELPs) or alkyl-lysophospholipids (ALPs) are known for
their antineoplastic properties (DE 2,619,686), in particular
E'T-18-OCH; (also known as edelfosine) having the for-
mula:

H,C— O— (CH,)17CHj;
CHgO_C_H O CH3
| o/
H,C—O—P—0O—CH,—CH, N\ CH;
(‘)_ CHj

ET-18-OCHj (edelfosine)

Edelfosine, one of the best studied ELPs, has been shown
to induce cell death by apoptosis selectively on tumor cells,
while sparing normal, non-transformed cells [ Mollinedo et
al., Cancer Res., 57, 1320 (1997)]. Edelfosine and several
other ether lipid compounds have undergone phase I/II
clinical evaluation for the treatment of cancer or their use as
purging agents in autologous bone marrow transplantation

[Lohmeyer et al., Drugs of the Future, 19, 1021 (1994)].
Moreover, U.S. Pat. No. 5,266,564 discloses the use of a

series of ELPs, including several compounds used 1n accor-
dance with the present invention, in the treatment of autoim-
mune diseases, such as rheumatoid arthritis and ankylosing
spondylitis.

EP 236,390 B discloses the use of such compounds 1n the
treatment of multiple sclerosis, another autoimmune 1llness.

From DE 3,941,009 the effectiveness of edelfosine to
climinate activated lymphocytes 1s known.

Recently, Bosse et al. [Pathobiology, 63, 109 (1995)]
have described the selective inhibition of adhesion molecule
expression 1n vitro by edelfosine on endothelial cells. Poten-
tial anti-inflammatory properties of edelfosine have been
mentioned from such capacity of inhibition, but according to
the cited article, the 1 vivo anti-inflammatory activity of
cdelfosine was not tested 1n animal models. As 1s well
known 1n the art, the pharmaceutical 1n vivo activity of a
compound including the potential occurrence of adverse side
ellects cannot be predicted from 1n vitro data without further
ado.

Thus, no NSAID i1s available to date that combines potent
in vivo anfi-inflammatory properties with the lack or a
minimum of toxic side effects on the gastrointestinal mucosa
[Cryer et al.,, Am. J. Med., 104, 413 (1998)]. Accordingly,
there 1s a need 1n the art to develop effective anti-
inflammatory agents that are free of or essenftially free of
toxic gastrointestinal side effects for in vivo therapy in
mammals, preferably humans.

The solution to this technical problem 1s achieved by
providing the embodiments characterized i the claims.

Accordingly, the present invention relates to the use of a
compound of formula (I):

(D

H,C—O—R;
R,—O—C—H O
H,C—O L‘* O—R3
|
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wherein R, 1s a C,,—C, 5 straight or branched alkyl group;
R, 1s C,—Cq straight or branched alkyl group;

and R; 1s:
CH,4
+/ +
— CH,— CHQ—N\— CHy; or ——CH,—CH—NHj;
CHj COOH

or the salts, enantiomers and diastereomers thereof, for the
preparation of a pharmaceutical composition for the preven-
fion or treatment of an mflammatory disease.

Unexpectedly, 1t has now been found that the above
recited compounds are useful 1n the treatment of an inflam-
matory disease in mammals and do not 1nhibit the synthesis
of prostaglandins, 1n particular prostaglandin E,. It was
surprisingly and additionally found that synthesis of phos-
pholipase A 1s not 1nhibited. Most advantageously, they do
not cause or they essentially do not cause adverse gas-
frointestinal side effects, thereby obviating the disadvan-
tages associated with the use of traditional NSAIDs.
Furthermore, surprisingly 1t has now been found that the
recited compounds are useful 1n the prevention or treatment
of ulcerative conditions of the gastrointestinal tract in mam-
mals. The mammals to which these pharmaceutical compo-
sitions are preferably administered are humans. The term
“essenfially not causing adverse side elfects” means, 1n
accordance with the present invention, that the overall
well-being of the subject treated 1s not impaired as a
consequence of the administration of the pharmaceutical
composition of the mvention.

The compounds of formula (I) have one or more asym-
metric centres and thus they can exist as enantiomers or
diasterecomers. The pharmaceutical composition prepared in
accordance with the present invention may include both
mixtures of and separate individual 1somers.

The compounds of formula (I) can be obtained in the form
of salts of formulas (Ia) or (Ib)

(Ia)
HZ(‘Z O—R;
Rg O C—H O CH3
| | o/
H,C—O [" O—CH,—CH, N\ CH,
OH - CH;

(Ib)
HZC_ O_R1

R,—0—C H(‘Z‘)

| ;

H,C— O0—P—0—CH,— CH—NH,

| _
OH COOH =

wherein X~ 1s a pharmaceutically acceptable anion, such as
chloride, bromide or 10dide, and R, and R, have the above
mentioned meanings, or of formulas (Ic) or (Id)
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(Ic)

H,C—O—R,
R,—O—C—H O CH,
| ” +/
H,C—O [" O— CH,—CH, N\ CH,
OM* OH- CHj

(Id)
H2C_ O _Rl

R,—O—C—H <‘:‘)

| ;

H,C—O0—P—0—CH,— CH—NH,

OM* COOr

wherein M™ is an alkali metal cation (e.g. Na*, K%) or
represents a half amount of an alkaline-earth metal cation

(e.g. ¥ Ca**, ¥4 Mg"), and R, and R, have the above
mentioned meanings.

In a preferred embodiment of the use of the 1nvention the
compounds of formula (I) are those wherein R, 1s C,—C;¢
straight alkyl group and R, 1s methyl.

In a particularly preferred embodiment of the use of the
invention the compound 1s the compound of formula:

HZC_ o (CHZ) 17CH3

CH3O —(C—H (‘:‘) CH3
| /
H,C— O—P—O—CH,—CH, N CH;
| \
O- CHj

In another particularly preferred embodiment of the use of
the 1nvention, the compound 1s the compound of formula:

H,C—O

CH:O—C—H O

l | ;

H,C— O—P—0— CH,— CH—NH,;

O- COOH

(CH,)15CHj3

In another preferred embodiment of the use of the mven-
fion said inflammatory disease 1s a chronic mflammatory
disease.

In a further preferred embodiment of the use of the present
invention, said inflammatory disease i1s associated with an
ulcerative condition of the gastrointestinal tract.

In a particularly preferred embodiment of the use of the
invention said chronic inflammatory disease 1s associated
with milammatory bowel diseases, particularly ulcerative
colifis or Crohn’s disease.

In another particularly preferred embodiment of the use of
the mvention said chronic inflammatory disecase 15 associ-
ated with inflammatory diseases of the respiratory ways, like
asbestosis or silicosis, inflammatory processes derived from
alcoholic liver, like liver cirrhosis, and other inflammatory
diseases, like pemphigus vulgaris, polymyositis-
dermatomyositis, Sjogren-syndrome, Lyme disease, lupus
erythematosus or Behget’s disease.

In another further preferred embodiment of the use of the
invention said inflammatory disease 1s an acute inflamma-
tory disease, particularly associated with infective diseases,
non-rheumatic i1nflammation, like bursitis, synovitis,
capsulitis, tendinitis and/or other inflammatory lesions of
traumatic and/or sportive origin.
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The present invention further relates to a method of
preparing a medicament effective in the prevention or treat-
ment of an inflammatory disease without causing or essen-
tially without causing adverse gastrointestinal side effects
comprising the step of formulating a compound of formula
(I) into a pharmaceutically acceptable carrier.

The preparation of the compounds of formula (I) accord-
ing to the present invention can be performed 1n one of the
ways which have been described 1n the literature, for
example, Berchtold R., Chem. Phys. Lipids, 30, 389 (1982);
Woolley P. and Eibl H., Chem. Phys. Lipids, 47, 55 (1988);
and Eibl H., Chem. Phys. Lipids, 26, 405 (1980).

The invention furthermore relates to a method for the
prevention or treatment of an inflammatory trait comprising,

administering an effective amount of formula (I):

(D
HZC_ O _R1

R,—O0—C—H O

H,C—O0—P—O0—R,

O

Wherein R, 1s a C,,—C straight or branched alkyl group;
R, 1s C,—C; straight or branched alkyl group;
and R; 1s:

CH,4
+/ +
—— CH,—CH, N\ CH; or —CHQ—(le—NH;J,;
CHj COOH

or the salts, enantiomers and diastereomers thereof, to a
patient 1n need thereof.

In a preferred embodiment of the method of the present
mnvention R, 1s a C,.—C,; straight alkyl group and R, 1is
methyl.

In a particularly preferred embodiment of the method of
the present invention the compound of formula (I) is:

Hzc_ O I (CHz) 1TCH3

CHQ,O_ C—H O CH3
| | o/
ch—O—P—O—CHg—CHg—N\—CH3
(‘)_ CH,

In another particularly preferred embodiment of the

method of the present invention the compound of formula (I)
1S:

HQC— O— (CHQ) 15CH3

CH,0—C—H (‘;‘w

| ;

H,C— O—P—0— CH,— CH—NH,

O- COOH

In another preferred embodiment of the method of the
present mnvention said inflammatory disease 1s a chronic
inflammatory disease.

In a further preferred embodiment of the method of the
present invention said mflammatory disease 1s associated
with an ulcerative condition of the gastrointestinal tract.

In a particularly preferred embodiment of the method of
the present ivention said chronic mflammatory disease or
said ulcerative condition 1s associated with an inflammatory
bowel disease.
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In a further particularly preferred embodiment of the
method of the present mmvention said inflammatory bowel

disease 1s ulcerative colitis, Crohn’s disease, a gastric ulcer
or a duodenal ulcer.

In another particularly preferred embodiment of the
method of the present invention said chronic inflammatory
disease 1s assoclated with inflammatory diseases of the
respiratory ways like asbestosis or silicosis.

In an additional particularly preferred embodiment of the
method of the present mvention said chronic inflammatory
disease 1s associated with mnflammatory processes derived
from alcoholic liver, like liver cirrhosis.

In a further particularly preferred embodiment of the
method of the present invention said chronic inflammatory
disease 1s associated with other inflammatory diseases, like
pemphigus vulgaris, polymyositis-dermatomyositis, Sj
ogren-syndrome, Lyme disease, lupus erythematosus or
Behget’s disecase.

The invention 1n another preferred embodiment relates to
a method wherein said inflammatory disease i1s an acute
inflammatory disease.

In a particularly preferred embodiment of the method of
the present invention said acute inflammatory discase 1is
associated with 1nfective diseases, non-rheumatic
inflammation, like bursitis, synovitis, capsulitis, tendinitis
and/or other inflammatory lesions of traumatic and/or sport-
1ve origin.

For the intended therapeutic uses, the compounds of the
invention are formulated 1n suitable pharmaceutical
compositions, which may further comprise a pharmaceuti-
cally acceptable carrier and/or diluent. Examples of suitable
pharmaceutical carriers are well known i1n the art and
include phosphate buffered saline solutions, water,
emulsions, such a oil/water emulsions, various types of
wetting agents, sterile solutions etc. Compositions compris-
ing such carriers can be formulated by well-known conven-
tional methods. These pharmaceutical compositions can be
administered to the subject at a suitable dose. Administration
of the suitable compositions may be effected by different
ways, €.g2., by oral, intravenous, intraperitoneal,
subcutaneous, intramuscular, topical, intradermal, intranasal
or intrabronchial administration. The attending physician
and clinical factors will determine the dosage regimen. As it
1s well known, pharmaceutical dosages for any one patient
depend upon many factors, including the patient size, body
surface area, age, the particular compound to be
administered, sex, time and route of administration, general
health, and others drugs being administered concurrently. A
typical dose can be, for example, 1n the range of 1 to 100 mg,
preferably 10 to 50 mg; however, doses below or above
these ranges are envisioned, especially considering the
aforementioned factors. Generally, the regimen as a regular
administration of the pharmaceutical composition should be
in the range of 1 to 100 mg units, preferably 10 to 50 mg
units per day. If the regimen 1s a continuous infusion, it
should also be 1n the range of 1 ug to 10 mg units per
kilogram of body weight per minute, respectively. Progress
can be monitored by periodic assessment. The compositions
of the invention may be administrated locally or systemi-
cally. Administration will be generally oral or parenteral.
Preparations for oral or parenteral administration include
pharmaceutical solid forms, aqueous or non-aqueous
solutions, suspensions, and emulsions. Examples of solids
forms include pellets, tablets, pills, powders, capsules, and
any other galenic solid form. Examples of non-aqueous
solvents are propylene glycol, polyethylene glycol, veg-
ctable oi1ls such a olive o1l, and 1njectable organic esters such
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a ethyl oleate. Aqueous carriers include water, alcoholic/
aqueous solutions, emulsions or suspensions, including
saline and buifered media. Parenteral vehicles include
sodium chloride solution, Ringer’s dextrose and sodium
chloride, lactated Ringer’s, or fixed oils. Intravenous
vehicles fluid and nutrient replenishers, electrolyte replen-
ishers (such as those based on Ringer’s dextrose), and the
like. Preservatives and other additives may also be present
such as, for example, antimicrobials, anti-oxidants, chelat-
ing agents, and 1nert gases and the like.

In accordance with the present invention it was found that
the use of the compounds of the invention presents the
following advantages: (1) the anti-inflammatory potential of
the compounds of the mnvention 1n vivo 1n an animal model
is superior to that of currently used potent NSAIDs; (i1) “in
vitro” experiments indicate that the compounds of the inven-
tion down-regulate the cell surface expression of adhesion
molecules (CD43, CD44 and L-selectin-CD62L-) in human
peripheral blood neutrophils; (ii1) the anti-inflammatory
properties of the compounds of the mnvention are not related
to their tumoricidal properties, as non-cytotoxic ELPs retain
full anti-inflammatory capacity; (iv) surprisingly and
unexpectedly, the compounds of the mvention exert their
anti-inflammatory function without affecting the production
of PGE, and the activity and expression of COX-1 and
COX-2, and hence are free of the gastrointestinal ulceration
side effects of the known NSAIDs. Furthermore, the com-
pounds of the mvention do not affect expression of cytosolic
PLA, and are able to increase PLA, activity; and (V)
surprisingly the compounds used 1n accordance with the
invention prevent or treat ulcerative conditions of the gas-
trointestinal tract.

Furthermore, 1n accordance with the present invention, it
was demonstrated that: (1) the potent anti-inflammatory
potential of the compounds used in accordance with the
invention 1 an animal model 1s superior to the action of
indomethacin, one of the most potent NSAID; (ii) at the
cellular level, the anti-inflammatory potential was shown to
relate to the capacity of the compounds used 1in accordance
with the mnvenfion to decrease the expression of adhesion
cell surface molecules and to 1nhibit the formation of free
radicals 1n leukocytes. The L-selectin down-regulation etfect
of said compounds was higher than that induced by the
phorbol ester PMA; (ii1) surprisingly, it was also found that
the unexpectedly high anti-inflammatory properties of said
compounds are not related to the inhibition of the synthesis
of the i1nflammatory prostaglandin PGE,, whereas
indomethacin, used as a control, abolishes completely the
PGE, production. Furthermore, the compounds of the inven-
tion stimulated PLA, activity, as measured by [*H]
arachidonic acid release. Hence, said compounds fulfill both
the requirements of having strong anti-inflammatory poten-
tial without affecting the production of gastric mucosa
protective prostaglandin; (iv) surprisingly, it was found that
said compounds present a good therapeutic potential 1n an
animal model of ulcerative colitis.

It 1s important to note that the anti-inflammatory treatment
with the compounds used 1n this invention 1s free of gas-
trointestinal ulceration side effects. This 1s due to the lack of
inhibition of enzymatic activity of the COX-1 and COX-2
enzymes by the compounds used in this invention which
prevents depletion of gastroprotective PGE, during the
anti-inflammatory treatment. Thus, the compound is per-
fectly applicable for administration in mammals, preferably
humans. It 1s also important to note that the compounds used
in the present invention can be used to treat ulcerative
conditions of the gastrointestinal tract.
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In the examples and figures described below, IECO1
means ET-18-OCH, or Edelfosine, wherein R, 1s a C,
straight alkyl group, R, 1s a methyl group and R, 1s
—(CH,),—N"(CH,); and IESO01 is a compound of formula
(I) wherein R, is a C,4 straight alkyl group, R, is a methyl
group and R; is —CH,—CH(COOH)—N"H,.

The figures show:

FIG. 1: Dose-response of the effect of IECO1 on the cell
surface expression of L-selectin, CD43 and CD44 in human
neutrophils

FIG. 2: Superoxide anion generation 1n murine macroph-
ages upon treatment with the compounds of the invention.

FIG. 3: Anti-inflammatory activity in Bentonite-induced
skin edema. Right food pad diameter (mm). Mean values of
inflamed control mice (black rectangles); mice treated with
indomethacin (diamonds); mice treated with 2.5 mg/Kg
(triangles) or 5 mg/kg IESO1 (black circles).

FIG. 4: Anti-inflammatory activity in Bentonite-induced
skin edema. Right food pad diameter (mm). Mean values of
inflamed control mice (black rectangles); mice treated with
indomethacin (diamonds); mice treated with 2.5 mg/kg
(triangles) or 5 mg/kg IECO1 (black circles).

FIG. §: Anti-inflammatory activity in Bentonite-included
skin edema. Left food pad diameter (mm). Mean values of
inflamed control mice (black rectangles); mice treated with
indomethacin (diamonds); mice treated with 2.5 mg/kg
(triangles) or 5 mg/kg IESO1 (black circles).

FIG. 6: Anti-inflammatory activity in Bentonite-induced
skin edema. Left food diameter (mm). Mean values of
inflamed control mice (black rectangles); mice treated with
indomethacin (diamonds); mice treated with 2.5 mg/kg
(triangles) or 5 mg/kg IEO1 (black circles).

FIG. 7: Anti-inflammatory activity in Bentonite-included
skin edema.

Difference between right and left food pad diameter
(mm). Mean values of inflamed control mice (black
rectangles); mice treated with indomethacin (diamonds);
mice treated with 2.5 mg/kg (triangles) or 5 mg/kg IESO1
(black circles).

FIG. 8: Anti-inflammatory activity in Bentonite-induced
skin edema. Difference between right and left food pad
diameter (mm). Mean values of inflamed control mice
(black rectangles); mice treated with indomethacin

(diamonds); mice treated with 2.5 mg/kg (triangles) or 5
mg/kg IECO1 (black circles).

FIG. 9: Expression of cPLA,, COX-1 and COX-2 1n
HIL-60 cells treated with IECO1. PCR amplification of
3-actin was used as an internal control. After amplification,
the PCR products were electrophoresed onto a 2% agarose
oel and stained with ethidium bromide. Experiments shown
are representative of three performed.

FIG. 10: The release of arachidonic acid 1s used to assess
the enzymatic activity of PLA,. Cells were incubated with
|3H] arachidonic acid and treated with ionomycin and
IECO1. The radioactivity in the supernatant was measured.

EXAMPLES

The following examples are merely illustrative and are
not to be construed as a limitation of the scope of the present
invention.

Example 1

Anti-inflammatory Potential
1. Down-regulation of Cell Surface Adhesion Molecules 1n
Human Neutrophils.
Neutrophil-endothelium 1nteraction and the subsequent
neutrophil extravasation are essential for the mmflammatory
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response. This process can be divided into three steps: mitial
interaction of neutrophils with activated endothelium
(“rolling”), neutrophil activation with firm adhesion to
endothelial cells and, finally, their extravasation into the
surrounding tissues. Several adhesion molecules are
involved 1n the process of adhesion and migration of leu-
kocytes through vascular endothelium at sites of inflamma-
tion. Among them, L-selectin (CD62L) has a key role in the
initial attachment of circulating leukocytes to endothelium.

Method:

Isolation and treatment of neutrophils. Human neutrophils

were obtained from fresh peripheral blood by dextran sedi-

Treatment

Medium
PMA

(10 ng/ml)
[ECO1

(10 ng/ml)
(100 ng/ml)
(500 ng/ml)

(1 peg/ml)
(5 pg/ml)

mentation and centrifugation on Ficoll-Hypaque followed
by hypotonic lysis of residual erythrocytes. The final cell
preparation contained more than 98% neutrophils, as
assessed by Giemsa-Wright staining. Cells were resus-
pended at 3x10° neutrophils/ml in HEPES/glucose buffer
(150 mM NaCl, 5 mM KCl, 10 mM HEPES, 1.2 mM MgCl,,
1.3 mM CaCl,, 5.5 mM glucose, pH 7.5), and incubated in
the absence or presence of distinct agents at 37° C. for the
times indicated in the respective legends to figures.
Subsequently, cells were pelleted by centrifugation and
saved to determine the content of different cell surface
antigens by flow cytometry.

Monoclonal antibodies. The following monoclonal anti-
bodies were used: TS1/11 anti-CD11a, Bear-1 anti-CD11b,

TP1/36.1 anti-CD43, HP2/9 anti-CD44, Leu-8 anti-L-

selectin, and W6/32, specific for a monomorphic determi-
nant on HLA-A, B molecules. P3X63 myeloma culture
supernatant was used as a negative control. The antibodies
are commercially available.

Immunofluorescence flow cytometry. Immunofluores-
cence flow cytometry analysis was performed 1n a FACStar-
Plus and a FACScan flow cytometers (Becton-Dickinson).
Neutrophils were incubated at 4° C. with the corresponding
monoclonal antibody followed by washing and labelling

with a fluorescein isothiocyanate (FITC)-labelled-goat anti-
mouse IgG antibody (DAKO, Glostrup, Denmark). Mean

fluorescence intensity (MFI) in linear scale was obtained
from at least 7000 cells 1n each sample, and the fluorescence
produced by the myeloma P3X63 supernatant was consid-
ered as background. Results were expressed as relative MFI

(rtMFT), such that

rMFI=(MFI

agerni

x100)/MFI

mediiemn

Background fluorescence was substracted from all values.
Results:

We have found that IECO1 1s able to mduce a strong
reduction in the expression of L-selectin (CD62L) on the
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surface of human neutrophils, as assessed by flow cytometry
analysis (FIG. 1). This IECO1-induced L-selectin down-
regulation was time- and dose-dependent. The IECO1-
induced reduction in the level L-selectin at the neutrophil
surface was very potent, even at a concentration of 0.1 ug/ml
of IECO1, and reaches a maximum at 1 ug/ml. At this latter
concentration, the L-selectin down-regulation effect of
IECO1 was higher than that induced by the phorbol ester
PMA (see Table 1). The decrease in the cell surface
[-selectin content was very rapid and reached a maximum
within 5 minutes (data not shown).

TABLE 1

CD43 CD44 L-Selectin HLA

CD1la

100 100 100 100 100 100

33.5+090 49.5 + 11 383 + 7 96 05

-+
~J
-+
o

101 =5
100 + 4
99 + 5
102 = 6
101 =5

835 + 4
56 + 6
3555
18+ 6
22 + 8

875 2.5
63 + 8
535
33 £ 8
28 = 7

99 + 3
102 £ 5
97 = 8
101 = 6
96 + 5

97 + 2
84 + 4
75 = 7
48 =+ 9
40 = 8

The cell surface expression of other adhesion molecules,
such as CD43 and CD44, was also decreased, though to a
lesser extent than L-selectin, by treatment of human neu-
trophils with IECO1 (FIG. 1). Treatment of neutrophilswith
IECO1 did not alter the expression of other cell surface
antigens, including CD11a and HLA (Table 1). The neutro-
phil surface expression of CD11b was unalfected upon
IECO1 treatment within the range of concentrations exerting
a strong reduction of L-selectin (Table 1), but was slightly
upregulated following treatment with 5 ug/ml IECO1, an
cffect possibly related to a certain degree of neutrophil
activation (Table 1). Concentrations of IECO1 higher than 50
ug/ml are toxic for neutrophils.

Conclusions:

The 1nhibitory effect on the expression of adhesion mol-
ecules has been previously described for different NSAIDs

[Diaz-Gonzalez et al., J. Clin. Invest., 95, 1756 (1995); Garc
ia-Vicuna et al., Arthr. Rheum., 40, 143 (1997); Gonz

alez-Alvaro et al., J. Rheumatol., 23, 723 (1996)], ace-

clofenac being the most potent drug [ Gonzalez-Alvaro et al.,
J. Rheumatol., 23, 723 (1996)]. However we show here
IECO1 has a significantly higher inhibitory potential than
aceclotenac. The IC., of IECO1 for L-selectin down-
regulation 1s about 0.1 ug/ml (FIG. 1), whereas the corre-
sponding IC., of aceclofenac for the same cell surface

antigen is 5 ug/ml [Gonzalez-Alvaro et al., J. Rheumatol.,
23, 723 (1996)]. After correcting for the different molecular
welghts of both compounds, IECO1 results to be 100 times
more elfective that aceclofenac in promoting L-selectin
down-regulation, as the IC., of aceclofenac and IECO1 are
1.41x107% and 1.94x10~" mM, respectively.

Therefore, we demonstrate that the ELP IECO1 interferes
Very € 161ent1y with the expression of L-selectin on human
neutrophils, promoting a rapid and potent down-regulation
of this adhesion molecule from the neutrophil surface. Thus,
IECO1 1s able to reduce the cell surface expression of an
adhesion molecule known to be critical 1n the early stages of
the inflammatory response. Thus, as L-selectin level 1is
drastically reduced at the cell surface of neutrophils, these
cells would fail to interact with the endothelium through the
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“rolling” process, blocking neutrophil extravasation, and
thereby the inflammatory response. Furthermore, IECO1

causes also a reduction, though to a lower extent, of other
adhesion molecules, like CD43 and CD44 (see Table 1 and

FIG. 1). We exclude that the effects observed by the treat-
ment with IECO1 result from unspecific neutrophil
activation, since cell surface expression of CD11b was not
affected at doses of IECO1 that were inhibitory for
L-selectin, CD43 and CD44 (Table 1). In addition, the fact
that other cell surface antigens, such as CD1la and HLA,
were not affected supports the notion that IECO1 exert a
specific action on adhesion receptor expression 1n
neutrophils, which might account, at least i part, for the
anti-inflammatory activities of ELPs.

2. Inhibition of Free Radicals Formation

The formation of free superoxide radicals represents an
important factor of the mmflammatory process both at the
fissue and vascular level. Therefore we determined whether
the compounds of the invention of the formula are also
ciiective inhibitors of superoxide anions in macrophages.

Method:

Mouse bone marrow derived macrophages were 1ncu-
bated for 24 h at ;,° C. in MEM+10% FCS to a concentra-
tion of 10° cells/ml in the absence or presence of ELPs
IESO1 and IECO1 at the concentration of 1 or 3 ug/ml. The
O, free radicals were measured 1n a chemoluminescent
assay that detects the photons generated by the reaction of
superoxid anions with lucigenin. The liberated photons are
counted with a luminometer Microlumat L.LB96P, Berthold,
Wildbad, Germany. Collected macrophages are resuspended
in 0.2 ml at a concentration of 10°/ml in HEPES buffered
medium containing 540 ug/ml lucigenin. Superoxid produc-
fion 1s initiated by adding 50 mg of Zymosan and the
emission of photons 1s measured with a luminometer for 2
h.

Values depicted in FIG. 2 represent the average of 4
paralle] measurements for each individual group+SD and
orve the total amount of photons measured in 2 h.

Conclusions:

The results shown 1n FIG. 2 clearly indicate a drastic
reduction in the amount of O, free radicals produced by
macrophages treated with the compounds of the invention at
the indicated doses as compared with untreated controls. The
observed 1nhibition 1s doses dependent for both ELP used
and 1s higher for IECO1 (FIG. 2).

3. In vivo Anti-inflammatory Activity: Inhibition of
Bentonite-induced Skin Edema 1in Mice

After demonstrating in vitro the mhibitory activity of the

compounds of the invention on

the expression of surface antigens like L-selectin, CD43
and CD44, which are directly involved in the initial
step of leukocyte adhesion to the vascular endothelium
and extravasation, and on

the production of free superoxide radicals,

we performed an additional study to determine the anti-
inflammatory potential of the compounds of the mven-
fion 1n an 1n vivo animal system.

The aim of this study was to evaluate the anfi-
inflammatory activity of different doses of ELP 1n the system
of bentonite-induced skin edema in mice, 1n comparison
with Indomethacin, a potent commercial NSAID.

Method:

Mice were 1ndividually 1dentified with an ear code and
were kept in groups of 6 per cage (Makrolon: 47.6x22.7x
14.5 cm). Each cage was individually labelled with the n°.
of the study, type of treatment, doses used and route of
administration, as well as the name of the director of the
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study, number and gender of contained animals, date of
arrival and of the beginning of the experiment.

The animals had free access to mouse standard chow
(UAR A04C; Usine d’Alimentation Rationelle, 91360-

Villemoisson sur Orge, Francia; lot nos. 70520 and 70722).
Drinking water access was ad libitum. The water, supplied

by the Compania de Aguas de Sabadell, S.A., is routinely
analysed for the presence of possible contaminants. The
temperature in the animal rooms was 22+3° C., with spo-
radic peaks of 26° C.; air humidity was 60+10%, with

sporadic peaks of 80%. Daily light (between 7:00 h and
19:00 h) and dark phases were installed automatically.

Experimental Design:

Upon arrival, all animals were allowed to rest in the
facilities for 8 days before use in the experiment. Table 2
indicates the six random groups of 10 mice each were set for
experimentation.

TABLE 2
Dosis
Group Treatment (mg/kg)
A Inflammed control —
B Indomethacin 2
D [ESO1 5
F [EC0O1 5

The diameter of both hind pads of all mice was measured
at day O and set as the basal value. Edema was then induced
by 1njecting s.c. 13.3 mg/ml bentonite 1n 0.03 ml PBS 1to
the right food pad. The corresponding mice were given daily
the different compounds orally for 21 days. The analysed
substances were given at the dosis indicated 1n the table each
in 0.2 ml of PBS. The inflamed control group was given 0.2
ml PBS only. The diameter of hind pads, as well as the body
weight, was then measured every other day.

Results:

In each experimental group the average value, the stan-
dard deviation (SD) and the standard error was determined
for the two parameters studied (hind pad diameter and body
weight). The factor variance analysis (FVA) was used to
compare the values obtained in the different groups. Where
statistically significant differences were observed, the
Duncan-Kramer test for a p<0.05 was applied.

The data from the measurements of the food pads were
plotted 1nto the curves shown 1n FIGS. 3—6. The areca below
the curves corresponding to the diameters of the right and
left pads was calculated and the evolution of the difference
between them were plotted (FIGS. 7 and 8). The anti-
inflammatory capacity of the different substances was evalu-
ated as the extent of 1nhibition of the inflammatory process
that was calculated with the formula

% of Inhibition= X 100

where C 1s the area below the inflammed control group and
T the area below the different treatment groups. The
obtained results are depicted 1n Table 3.



US 6,583,127 Bl

13

TABLE 3

Dosis Area [nhibition
Treatment (mg/kg) (A.U.) (%)
Inflamed control — 7.8 + 0.97 —
Indomethacin 2 6.6 = 0.92 15.3
[ESO1 2.5 4.4 + 0.63 43.8
[ESO1 5 5.6 £ 0.70 28.3
[ECO1 2.5 59 + 045 23.5
[ECO1 5 7.0 £ 1.34 9.7

Conclusions:

The experiments described demonstrate a higher anti-
inflammatory capacity for the two ELP substances tested, as
compared with the anti-inflammatory effect of
indomethacin, except for the higher dosis of IECO1 (sece
table 3). At the lower dosis used for the ELPs (2.5 mg/kg),
the stronger inhibitory potential 1s more evident, especially
taking into account the lower molecular weight of
indomethacin (Mr=433.8), as compared with IESO1 (Mr=
573.8) and IECO1 (Mr=541.8). Thus, at the molecular level,
IESO1 and IECO1 are 3.8 times and 2 times more efficient,
respectively, m 1nhibiting inflammation than indomethacin,
one of the most potent NSAID commercially available.

Example 2

Absence of Inhibition of Prostagladins in Cell
Lines
1. Inhibition of Prostaglandins (PGE,) in Cell Lines.

As all NSAIDs tested so far have inhibitory effects on the
activity of COX-1, COX-2 or both and thus interfere with
the synthesis of cell protective Prostaglandins, and 1n par-
ticular the gut mucosa protective PGE,, we checked for the
possible 1nhibitory potential of the compounds of the inven-
fion 1n this system in comparison with some of the most
potent commonly used NSAIDs. The analysis of the indi-
vidual 1nhibitory potential on COX-1 and COX-2 revealed
that the compounds of the invention, in contrast to the tested
NSAIDs, have no effect on the production of PGE,, and does
not mhibit the expression of the constitutive and the 1nduc-
ible ciclooxygenase enzyme genes COX-1 and COX-2.

Methods:

Cell culture. Human promyelocytic HL-60 cells and
promonocytic U937 cells were grown in RPMI-1640 culture
medium supplemented with 10% (v/v) heat-inactivated fetal
calf serum, 2 mM L-glutamine, 100 units/ml penicillin and
24 ug/ml gentamicin. Mouse 313 fibroblasts were grown 1n
Dulbecco’s modified Eagle’s medium (DMEM) supple-
mented with 10% (v/v) heat-inactivated fetal calf serum, 2
mM L-glutamine, 100 units/ml penicillin and 24 ug/ml
gentamicin. Cells were incubated at 37° C. in a humidified
atmosphere at 5% CO, and 95% air.

Measurement of arachidonic acid release. Arachidonic
acid release was measured as an assay for phospholipase A,
(PLA.,) activity, because this enzyme activity constitutes the
major pathway controlling arachidonic acid release. Cells
(5x10°/ml) were labeled overnight with 0.1 uCi of [°H]
arachidonic acid/ml in RPMI-1640 culture medium contain-
ing 10% fetal calf serum. Then cells were washed four times
with culture medium, and cells were resuspended in RPMI-
160 culture medium 1n the absence of serum 1n the absence
(control) or in the presence of distinct agents for the times
indicated 1n the respective figures. After this period, cells
were pelleted by centrifugation and supernatants were trans-
ferred to scintillation vials and counted for radioactivity.
Results are shown as cpm of labelled arachidonic acid
released to the extracellular medium.
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Prostaglandin E, (PGE,) measurement. 3T3 cells (1.5x
10° in 100 ul in complete DMEM culture medium) were
incubated overnight at 37° C. (5% CO,) in 96-well microti-
tre plates (tissue-culture grade). Then, the distinct agents
were added m 100 ul complete DMEM culture medium for
20 min at 37° C. After washing thoroughly the cells with
PBS, cells were lysed and intracellular PGE, was measured
using an enzyme immunoassay kit (Amersham Pharmacia
Biotech, Buckinghamshire, UK) following the manufactur-
er’s 1nstructions. Data obtained in duplicate measurements
were converted 1nto actual amounts of PGE, using a cali-
bration curve run 1n parallel with defined amounts of PGE,,.

Reverse transcriptase polymerase chain reaction (R1-
PCR). Total RNA was extracted from human neutrophils and
cell lines using TRIZOL reagent (GIBCO-BRL) following
the manufacturer’s instructions. RNA preparations were
carefully checked by gel electrophoresis and found to be free
of DNA contamination. For the RT reaction, total RNA (10
u1g) was primed with oligo-dt and reverse-transcribed into
cDNA with 30 units of M-MLYV reverse transcriptase from
Promega according to manufacturer’s instructions in a final
volume of 20 ul.. The mixture was incubated at 37° C. for
90 min. The generated cDNA was used for the semi-
quantitative RT-PCR and the 3-actin gene was used as an

internal control. The generated cDNA was amplified by
using primers for human cPLA, (5'-GTGTGAAAA-

CATTTCCTGTA-3' and 5'-TAGCACAATCCAGAATTC
CT-3"), COX-1 (5'-GAGCGTCAGTATCAACTGCG-3' and
5-ATTGGAACTGGACAC CGAAC-3"), COX-2 (5'-
TTCAAATGAGATTGTGGGAAAATTGCT-3" and
5'-AGATCATCTCTGCCTGAGTATCTT-3"), and [-actin
(5'-CTGTCTGGCGGCACCA CCAT-3'" and
5'-GCAACTAAGTCATAGTCCGC-3"). A 50-ul. PCR mix-
ture contained 2 ul of the RT reaction, 20 pmol of each
primer, each dNTP (0.2 mmol/L), 10 mmol/L Tris-HCI (pH
8.3), 50 mmol/L KCl, 1.5 mmol/LL MgCl,, and 2.5 units of

EcoTaq DNA polymerase derived from Thermus aquaticus.
Primers were designed using the PCgene program for DNA
analysis from Intelligenetics (Mountain View, Calif., USA)
and the Primer3 program (Roze S and Skaletsky H J,
Whitehead Institute for Biomedical Research, MIT Center
for Genome Research, Mass.). The conditions for PCR

amplification of cDNA were as follows: one cycle at 95° C.
for 5 min as an 1nitial denaturation step; then, denaturation
at 95° C. for 30 s, annealing for 30 s, and extension at 72°
C. for 60 s (the number of cycles was 28); followed by
further incubation for 15 min at 72° C. (one cycle). The
annealing step was carried out at 50° C. (cPLA,), 63° C.
(COX-1 and COX-2) or 69° C. (B-actin). After 20 cycles
(B-actin) and 28 (cPLA, and COX-1), shown to be at the
linear phase of amplification, the expected PCR products
were size fractionated onto a 2% agarose gel in 1xXTAE (40
mmol/L Tris-acetate, 1 mmol/LL EDTA, pH 8.0), and stained
with ethidium bromide. To analyze the expression of COX-
2, an aliquot (2 ul) of the first PCR (28 cycles) was used for

a second PCR round (28 cycles) in order to assess its
€Xpression.

Results and Conclusions:

In accordance with the invention 1t was found that the
ELPs of the invention did not inhibit the PGE, production 1n
murine fibroblasts 3T3. The results obtained upon 313
incubation with the compounds of the invention and the
activating agent 1onomycin, as well as with indomethacin
are shown 1n Table 4.
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TABLE 4

Treatment pg PGE,
Control 112 = 21
[onomycin (50 uM) 486 + 38
[ECO1 (10 M) 148 = 22
[ESO1 (10 uM) 192 £ 25
[ndomethacin (50 uM) 4+2
[onomycin + Indomethacin 3+
[ECO1 + Indomethacin 5+1
[ESO1 + Indomethacin 9+ 3
[onomycin + [ECO1 414 = 30
[onomycin + IESO1 461 = 32

Upon treatment with ionomycin 313 {fibroblasts produce
larce quantities of PGE,, which are almost completely
inhibited when indomethacin 1n added. This inhibition can-
not be reversed by the addition of IECO1 or IESOL. In
confrast, no significant inhibition i1s observed after the addi-
tion of either IECO1 or IESO1. The treatment of 3T3 cells
with IECO1 or IESO1 alone rather causes an increase of the
basal levels of PGE, found in the control, whereas
indomethacin completely abolishes this production.

Together, the data shown 1n the table above clearly demon-
strate that the ELPs IECO1 and IESO1 do not interfere with
the acute production of PGE, and, if at all, contribute to
increased levels of the constitutive, basal production of
PGE,. In addition, using a semiquantitative RT-PCR detec-
fion assay, we demonstrate that the levels of expressmn of
the genes encoding for COX-1 and COX-2 were not affected
by the treatment with ELPs of two different cell lines, HL60
(FIG. 9) and the astrocytoma cell line 1231N1 (data not
shown). Furthermore, IECO1 did not affect the mRNA
expression of cytosolic PLA,, as measured by semiquanti-
tative RT-PCR (FIG. 9), and was able to stimulate PLA,
activity, as measured by [°PH]arachidonic acid release (FIG.
10). The lack of inhibition of PLLA, gene expression and
activity 1s of importance as this enzymatic activity 1s the
main regulator of the arachidonic level in the cell, which
constitutes the precursor for prostaglandin synthesis.
2. Inhibition of Prostaglandins (PGE,) in Human Gastric
Mucosa.

Normal mucosal gastric biopsies were incubated which
IECO1 and other agents ex vivo and mucosal prostaglandin

E, (PGE,) synthesis measured. Whereas indomethacin com-
pletely blocked PGE, generation, IECO1 did not inhibit

PGE, synthesis. These data indicate that ET-18-OCH,
spares gastric cyclo-oxygenase activity, unlike all the avail-
able nonesteroideal anti-inflammatory drugs (NSAIDs).
These data indicate that IECO1 may have gastrointestinal
toxicity than the known NSAIDs.

Methods:

The ability of the gastric mucosa to generate prostaglan-
dins estimates total cyclooxygenase (COX) activity (COX-1
plus any COX-2). To measure ex vivo prostaglandin E,
(PGE,) synthesis, normal gastric mucosal biopsies were
immediately placed 1in Ependoril tubes containing
phosphate-buffered saline (PBS). Then fresh biopsies were

pelled by centrifugation and washed with Hepes-glucose
buffer (150 mM NaCl, 5 mM KCI, 10 mM Hepes, 1.2 mM

MgCl,, 1.3 mM CaCl,, 5.5 mM glucose, pH 7.5). Each
mucosal gastric biopsy was cut into different pieces (about
1 mg weight) that were subsequently weighed and incubated
in the absence or 1n the presence of the distinct agents
indicated in the corresponding Table for 20 min at 37° C. in
200 ul Hepes-glucose buifer. Then cells were mucosal
gastric samples were pelleted by centrifugation, lysed and
intracellular PGE, was measured using an enzyme immu-
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noassay kit (Amersham Pharmacia Biotech,
Buckinghamshire, UK) following the manufacturer’s
instructions. Prostaglandin synthesis 1s expressed as pico-
grams of PGE, synthesised per mg of tissue incubation.
Each experiment corresponded to the use of one biopsy, in
order to avoid variability among different biopsies. Normal
volunteers without a previous pharmacological treatment
were selected for these assays. The normal gastroduodenal

mucosa was visually assessed by endoscopy.
Results:

IECO1 did not inhibit the PGE, generation in human
mucosal gastric biopsies. The effect of IECO1 on PGE,
synthesis 1n human mucosal gastric biopsies, as well as the
actions of the activating agent 1onomycin and the prostag-
landin synthesis inhibitor indomethacin, 1s shown 1n Table 5.

As shown 1n Table 5, ionomycin induced an i1ncrease 1n
the mucosal gastric PGE,, production, whereas indomethacin
blocked completely the generation of PGE,. The compound
[ECO1 mnduced a weak increase in PGE, production. Addi-
tion of indomethacin blocked the PGE, production induced
by 1ionomycin, but IECO1 did not inhibit the 1onomycin
induced PGE, generation. No currently marketed NSAID,
even those that are COX-2 selective, spare gastric COX
activity at therapeutic concentrations. Therefore, 1t can be
envisaged that IECO1 have less gastrointestinal toxicity than
the known NSAIDs, since they all block gastric PGE,

production.

TABLE 5
pg PGE,/mg
Treatment (weight)
Control 115 + 26
[ECO1 131 = 29
[onomycin 308 = 31
[ndomethacin 7T+2
[ECO1 + Ionomycin 322 £ 47
[ECO1 + Indomethacin 17 £ 6
[onomycin + Indomethacin 8+ 3

Human mucosal gastric biopsies were cut into about 1 mg,
pieces, incubated with the indicted agents (10 uM) for 20
min at 37° C. in Hepes-glucose buffer, and then the intrac-
cllular content of PGE, was determined as described 1n the
Methods section. Untreated control samples were run 1in
parallel. Data are shown as mean Values+S.D. from three
independent experiments.

Example 3

In vivo Inhibition of Ulcerative Colitis

The compounds used 1n accordance with the invention
show a therapeutic potential in the treatment of bowel
inflammatory diseases including ulcerative colitis and
Crohn’s disease. The NSAIDs fail to efficiently treat
Crohn’s disease, ulcerative colitis and other bowel inflam-
matory diseases.

The therapeutic potential for the treatment of ulcerative
colitis of IECO1 at 2.5 and 5 mg/keg and IESO1 at 2.5 mg/ke,
was evaluated after their administration by oral route during
14 days (7 days of preventive treatment and 7 days of
therapeutic treatment) using the rat model of experimental
colitis induced by TNB (2,4,6-trinitrobenzenesulphonic
acid). As reference parameters, the body weight, wet colon
welght and score macroscopic evaluation were evaluated
after 24 hours and after 7 days of the mftraluminal admin-
istration of TNB 1n the colon.

An ethanol control group showed an acute bowel 1niflam-
mation at 24 hours. After 7 days of the intraluminal admin-
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istration of 30% ethanol in the colon, the inflammatory effect
decreased and the reference parameters values are similar to
those of the blank control group (Tables 7 and 8).

The colitis control group showed an inflammatory

138

anti-inflammatory activity with decrease of the wet weight
of colon (p<0.05, Ducan-Kramer Test at 24 hours) and the
severity of mucosal damage versus the ulcerative colitis
control group. In the macroscopic evaluation at 24 hours

response 24 hours after the intraluminal administration of 5 post-administration, the highest mhibitory activity was
20-mg TNB (0.57 ml 30% ethanol) in the colon. The observed when IECO1 was used at a 5-mg/kg dose.
inflammatory response is recognised by the presence of Nevertheless, after 7 days treatment the mnhibitory activity of
ulcerative fissures, faecal shatters and inflammation of [ECO1 (score) was 78,6% and 71,4% ‘when this compound
bowel wall. A chronic inflammatory response was observed was used at 2.5 and 5 mg/kg, respectively.
7 days after the administration. An erratic response with 10  The IESO1 administered by oral route at 2.5 mg/kg dose
lineal or punctual ulcers, necrosis, faecal shatters, reduction showed marked anti-inflammatory activity at 24 hours after
of colonic lumen, granulomas and peritoneal adherence was the.intraluminal administration 1n the colon, reducing the
observed. colon wet weight and the damaged score associated to this

The IECO1 was administered by oral route at daily doses disease. The score of IESO1 at 2.5 mg/kg after 7 days of
of 2.5 and 5 mg/kg doses. Both dosages showed remarkable treatment shows a 50% inhibition.

TABLE 6

Body weight evaluation in Wistar rat (g).
Mean values (Mean + SEM)

TREATMENT DAY 1 DAY 2 DAY 4 DAY 7 DAY 8§ DAY 11 DAY 12 DAY 13 DAY 14
CONTROL 233.6 £ 374 234.0 £3.63 238.7 £3.36 209.8 +2.87 2353295 2428 +4.16 250.2 £6.80 256.2 £5.93 259.8 £ 5.28
BLANK
CONTROL 232.1 =+ 3.03 233.0 £3.48 240.7 £ 3.74 209.0 £ 2.88 227.62 £ 2,70 2372 = 7.17 245.0 £7.78 2484 =7.45 250.0 £ 7.83
ETHANOL
CONTROL 230.7 £ 2.05 233.6 £2.51 239.2 +3.04 210.2 £2.16 2183 +£2.89 2312 +7.11 240.6 £823 241.4 + 895 242.2 + 813
COLITIS
[ECO1 2335 + 3.07 236.0 £3.42 240.3 £ 3.60 210.6 +3.05 214.8 +341 2344 +453 241.0 £4.04 2442 +4.16 249.4 £ 442
2.5 mg/Kg p.o.
[ECO1 227.4 + 1.21 229.1 £1.05 2359 = 1.63 2074 +£190 216.2 £2.56 237.6 +3.35 2452 £3.17 250.6 £ 3.31 253.6 £ 5.34
5.0 mg/Kg p.o
[ESO1 232.3 £ 2.68 2345 £294 2419 +2.40 211.4 £2.48 218.8 £ 3.57 2444 =495 250.0 £4.72 249.8 = 6.84 254.0 £ 8.44
2.5 mg/Kg p.o.
TABLE 7
Macroscopic evaluation in Wistar rat (Mean + SEM)
Macroscopic evaluation after 24 hours of intraluminal
Administration in the colon
Sample
Wet 2 x 6 mm Score
Treatment Weight %  Weight/mm % (mg) % (0-10) %
CONTROL 0.800 = 0.04 0.086 = 0.00 95.26 = 5.18 0.0 £ 0.00
BLANK
CONTROL 1.269 = 0.19 0.140 = 0.02 242.38 = 40.97 2.0 £0.71
ETHANOL
CONTROL 1.700 £ 0.05 0.213 + 0.02 395,72 + 58.42 55 £0.59
COLITTS
[ECO1 1.689 = 0.15 351 0.187 +£0.02 352 37312 +48.12 147 52 +x0.73 8.6
2.5 mg/Kg p.o.
[ECO1 1.412 £ 0.06 774 0.157 +£0.00 77.3 301.10 = 1895 61.7 4.0 +x0.32 429
5.0 mg/Kg p.o.
[ESO1 1.425 £ 0.20 753 0158 £0.02 752 27270 + 4443 80.2 32 +x0.86 065.7
2.5 mg/kg p.o.
TABLE &
Macroscopic evaluation in Wistar rat (Mean + SEM)
Macroscopic evaluation after 7 days of intraluminal
Administration in the colon
Sample
Wet 2 x 6 mm Score
Treatment Weight % Weight/mm %o (mg) % (0-10) %o
CONTROL 0.718 £ 0.03 0.085 + 0.003 110.46 £ 9.54 0.0 £ 0.00

BLANK
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TABLE 8-continued

Macroscopic evaluation in Wistar rat (Mean + SEM)

20

Macroscopic evaluation after 7 days of intraluminal
Administration in the colon

Sample

Wet 2 x 6 mm
Treatment Weight % Weight/mm % (mg)
CONTROL 0.933 = 0.93 0.104 £ 0.10 138.56 £ 9.77
ETHANOL
CONTROL 1.419 = 0.20 0.157 £ 0.02 301.26 = 62.30
COLITIS
[ECO1 1.354 £ 0.14 134 0.150 £0.00  13.3 299.62 = 75.58
2.5 mg/Kg p.o.
[ECO1 1.113 = 0.14 63.0 0.124 = 0.01 63.0 272.14 = 53.65
5.0 mg/Kg p.o.
[ESO1 1.365 £ 0.24 111 0151 £0.03  11.1 185.04 = 23.18
2.5 mg/kg p.o.

What 1s claimed 1s:

1. A method for the prevention or treatment of an inflam-
matory disease comprising administering an effective
amount of formula (I):

(D
Hzc_ O _Rl

R,—O—C—H O

H,C—O—P—O

O

Rj

wheremn R, 1s a C,,—C, 4 straight or branched alkyl group;
R, 18 C,—Cg straight or branched alkyl group;
and R; 1s:

_I_
—— CH,— CH—NH;

COOH

or the salts, enantiomers and diastereomers thereof, to a
patient 1n need thereof.

2. The method according to claim 1, wherein R, 1s a
C,—C, 4 straight alkyl group and R, 1s methyl.

3. The method according to claim 2, wherein the com-
pound of formula (I) is:

Hz(‘: O—(CH3);5CH3
CH;0 (‘: H (‘Z‘)
H,C—O [" O— CH,— CH—NH,,

O- COOH

4. The method according to claim 1, wherein said inflam-
matory disease 1s a chronic inflammatory disease.
5. The method according to claim 4, wherein said chronic

inflammatory disease 1s associlated with an iflammatory
bowel disease.

6. The method according to claim 5, wherein said inflam-
matory bowel disease 1s selected from the group consisting
of ulcerative colitis, Crohn’s disease, a gastric ulcer and a
duodenal ulcer.

7. The method according to claim 4, wherein said chronic
inflammatory disease 1s associlated with an inflammatory
disease of the respiratory airways.

20
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Score

% (0-10) %
0.6 + 0.60

3.4 = 0.87

17.9 1.2 £ 0.58 78.6

714 1.4 +040 714

31.7 2.0+ 0.84 50.0

8. The method according to claim 7, wherein said inflam-
matory disease of the respiratory airways 1s asbestosis or
silicosis.

9. The method according to claim 4, wherein said chronic

inflammatory disease 1s associated with inflammatory pro-
cesses dertved from alcoholic liver.

10. The method according to claim 9, wheremn said
alcoholic liver 1s cirrhosis of the liver.

11. The method according to claim 4, wheremn said
chronic mflammatory disecase 1s associated with another
inflammatory disease selected from the group consisting of
pemphigus vulgaris, polymyositis-dermatomyositis, Sj
ogrensyndrome, Lyme disease, lupus erythematosus and
Behcet’s disease.

12. The method according to claim 1, wherein said
inflammatory disease 1s associated with an ulcerative con-
dition of the gastrointestinal tract.

13. The method according to claim 12, wherein said

ulcerative condition 1s associated with an inflammatory
bowel disease.

14. The method according to claim 1, wheremn said
inflammatory disease 1s an acute inflammatory disease.

15. The method according to claim 14, wherein said acute
inflammatory disease 1s associated with infective diseases,
non-rheumatic miflammation or other inflammatory lesions
of traumatic and/or sportive origin.

16. The method according to claim 15, wherein said
non-rheumatic inflammation 1s selected from the group
consisting of bursitis, synovitis, cap sulitis and tendinitis.

17. A method for the prevention or treatment of chronic
inflammatory diseases associlated with

(a) ulcerative conditions of the gastrointestinal tract,
(b) inflammatory bowel diseases,
(c) inflammatory diseases of the respiratory airways,

(d) inflammatory processes derived from alcoholic liver,
or

(¢) another inflammatory disease selected from the group
consisting of pemphigus vulgaris, polymyositis-
dermatomyositis, Sjogren-syndrome, Lyme disease,
lupus erythematosus and Behcet’s disease

comprising administering an effective amount of for-
mula (I):
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19. The method according to claam 17, wheremn the
(D) compound of formula (I) is:
HZC_O_Rl

RZ_ O— C—H 0O ch_ O— (CHQ) 17CH3

| 5
H,C— 0 —P— 0—Ra CH;0—C—H ‘ﬁ /CH3
+
(L_ HZC—O—["—O—CHZ—CHZ—N\—CH}
0. CH,
wherem R, 1s a C,,—C, 4 straight or branched alkyl 4
group, _ 20. The method according to claim 17, wherein said
R, 1s -Gy straight or branched alkyl group; inflammatory bowel disease is selected from the group
and R 1s: consisting of ulcerative colitis, Crohn’s disease, a gastric
ulcer and a duodenal ulcer.
/CHa 15 21. The method according to claim 17, wherein said
—— CH,— CH,—N—CHj inflammatory disease of the respiratory airrways 1s asbestosis
\ or silicosis.
CH,

22. The method according to claim 17, wherein said
alcoholic liver 1s cirrhosis of the liver.
or the salts, enantiomers and diastereomers thereof, to a 2V 23. The metl}gd ac‘:cordmg. to clagn 17, Wherem said
patient in need thereof. ulcerative condition 1s associated with an inflammatory

18. The method according to claim 17, wherein R, 1s a bowel disease.

C,—C, straight alkyl group and R, 1s methyl. £ %k ok k
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